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(54) Releasable perforating gun 

(57) A disconnectable perforating gun 
(13, Figs. 3-6, not shown) is 
attached to a well tubing string (17) 
by a releasable connector comprising 
a sliding mandrel 47 telescopingly 
received within the interior of a 
tubular member 19,21. The 
perforating gun (13) is supported by 
the lower end of the sliding mandrel 
47 and the mandrel 47 has an upper 
colleted end 59 which is initially 
retained within the tubular member 
19,21 on an internal profile 43. A 
retaining sleeve 77 has a lower 
extent which initially underlies the 
colleted end 59 of the sliding 
mandrel 47 within the tubular 
member 19,21. After firing the 
perforating gun (13), the sliding 
mandrel 47 is caused to move 
upwardly by the explosion to carry 
the retaining sleeve 77 up to a map 
ring 31 which catches the sleeve 77, 
see Fig. 2 A, as the mandrel 47 starts 
to travel downwardly again with the 
colleted end 59 thus freed, thereby 
allowing the mandrel 47 to slide from 
within the tubular member 19,21 and 
fall away within the well bore. A fluid 
filled chamber 63 is vented via a 
passageway 75 by a piston part 69 
on the upward mandrel 47 to 
dampen movement of the mandrel 
47 to protect a packer (15, Figs. 
3-6). 
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FIG IB 



FIG 2A 
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SPECIFICATION 

Disconnect sub for a tubing conveyed per- 
forating gun 

5 

The present invention relates generally to a 
tubing conveyed perforating gun of the type 
used to perforate a cased well bore for the 
production of well bore fluids and, specifically, 

10 to a shock absorbing sub which automatically 
disconnects the perforating gun from the tub- 
ing string when the gun has been fired. 

As oil and gas well bores are drilled, the 
integrity of the bore hole is preserved by ce- 

15 menting a casing or liner in place in the bore 
hole. The casing or liner is a metal, cylindrical 
conduit which must be punctured or perfo- 
rated over the desired production interval in 
order to produce well bore fluids once drilling 

20 is complete. A perforating gun which utilizes 
some form of fired projectile and an explosive 
charge is used to perforate the casing or liner 
to begin production from the well. 

Prior perforating gun techniques have either 

25 utilized tools which were run on a wireline or 
cable or have utilized tubing conveyed devices 
which were run on a tubing string to the de- 
sired depth in the well bore. Tubing conveyed 
devices have certain advantages over wireline 

30 methods, for example, in allowing safe, Imme- 
diate release of formation pressure at maxi- 
mum pressure differentials into the tubing 
string. With tubing conveyed perforating sys- 
tems, the tubing can be run into position, a 

35 packer set to seal off a well bore, and the 
surface wellhead equipment can be installed. 
The packer setting can be checked by circulat- 
ing fluid under pressure through the well annu- 
lus or through the well tubing string. Once the 

40 top side work is completed and tested for 
safety, the perforating gun can be fired to 
bring in the well. Since all surface work is 
completed before the perforating gun is fired, 
operating safety is enhanced. 

45 Once the perforating gun has been fired and 
the casing is perforated, it is desirable to re- 
lease the perforating gun portion of the device 
from the remainder of the tubing string leading 
to the well surface. This provides a greater 

50 flow area through the tubing string for pro- 
duction of well bore fluids and also allows 
tools and other devices to be run through the 
interior bore of the tubing string without con- 
tacting the perforating gun apparatus. 
55 The present invention has as its object the 
provision of a disconnect sub for incorporation 
in a well tubing string between the perforating 
gun and the remainder of the string leading to 
the well surface, the sub serving to automati- 
60 cally disconnect the perforating gun from the 
remainder of the tubing string once the gun 
has fired. 

Another object of the present invention is 
the provision of such a disconnect sub which 
65 absorbs the impact of upward movement of 



the tubing string, usually thrust against the 
packer, caused by firing of the perforating 
gun. 

The disconnect sub of the invention is de- 
70 signed for use with a tubing conveyed perfor- 
ating gun of the type used to perforate a 
cased well bore. The disconnect sub includes 
a tubular member having a generally cylindrical 
exterior and an interior bore. The tubular 
75 member has an upper connecting end for con- 
nection in a tubing string extending to the well 
surface and a lower end. A sliding mandrel is 
telescopingly received within the interior bore 
of the tubular member. The sliding mandrel 
80 has a lower end with connecting means for 
engaging and supporting the perforating gun 
and an upper colleted end with a plurality of 
collet fingers which terminate in collet lugs. 
The fingers are expandable- radially inwardly 
85 and outwardly, and the interior bore is pro- 
vided with an internal profile for engaging the 
collet lugs when the fingers are expanded ra- 
dially outwardly. 
A retaining sleeve is received within the in- 
90 terior bore of the tubular member. The sleeve 
has a lower cylindrical extent which initially 
underlies the collet lugs and biases the lugs 
radially outwardly to engage the internal profile 
and define a running-in position of the tool 
95 The retaining means is movable to a release 
position upon upward sliding movement of the 
mandrel in which the fingers are disengaged 
to release the sliding mandrel. Lock means 
within the interior bore engage the retaining 
100 sleeve in the release position. Upon upward 
travel of the mandrel and retaining sleeve over 
a predetermined distance. 

The mandrel is preferably provided having a 
region of reduced external diameter which 
105 forms an annular chamber between the man- 
drel exterior and the interior bore. The annular 
chamber is filled with a substantially incom- 
pressible fluid. Drain means initially contain the 
fluid within the chamber and include a frangi- 
110 ble portion which extends within the internal 
bore of the mandel, whereby a weight 
dropped through the tubing string and, in turn, 
through the internal bore, severs the frangible 
portion to release the fluid. Release of the 
115 fluid from the annular chamber allows the slid- 
ing mandrel and retaining sleeve to move up- 
wardly to the release position. 

Additional objects, features and advantages 
will be apparent in the written description 
120 which follows. 

Figure 1A is a side cross-sectional view of 
the upper end of the disconnect sub of the 
invention in the running-in position. 

Figure 1B is a downward continuation of 
125 Fig. 1A showing the annular chamber and 
frangible drain means of the invention. 

Figure 2A is a side, cross-sectional view, 
similar to Fig. 1A, but showing the apparatus 
in the release position with the lock means 
130 engaging the retaining sleeve. 
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Figure 2B is a downward continuation of 
Fig. 2A showing the release of the sliding 
mandrel. 

Figure 3 is a schematic view of the appara- 
5 tus of the invention being run into position 
within a well bore on a well tubing string. 

Figure 4 is a schematic view similar to Fig. 
3 showing a well packer on the wall tubing 
string which has been actuated to seal off the 
10 well bore. 

Figure 5 is a schematic view of the appara- 
tus showing the firing of the perforating gun. 

Figure 6 is a schematic view of the appara- 
tus showing the release of the perforating gun 
15 from the remainder of the well tubing string. 
Turning to Figs. 1A-1B there is shown a 
disconnect sub of the invention, designated 
generally as 1 1 . The disconnect sub 1 1 is 
adapted to be used with a tubing conveyed 
20 perforating gun of the type known in the art 
which is used to perforate a cased well bore. 
Fig. 3 shows a simplified schematic view of a 
typical perforating system which includes a 
perforating gun 13 which is coupled to the 
25 disconnect sub 1 1 , both of which are run be- 
low a well packer 15 which is carried on a 
well tubing string 17 extending to the well 
surface. The disconnect sub 1 1 can be either 
directly connected to the perforating gun 13 
30 or can be connected by an intermediate length 
of tubing to the perforating gun. 

The disconnect sub, as shown in Fig. 1A, 
includes a tubular member having an upper 
extent 19 joined at a threaded connection 20 
35 to a lower extent 2 1 . The tubular member has 
a generally cylindrical exterior 23 and an in- 
terior bore 25. The tubular member also has 
an upper connecting end 27 which threadedly 
engages the mating connecting end (not 
40 shown) of the tubing string 17 extending to 
the well surface, and has a lower end 29. The 
interior bore 25 of the tubular member com- 
municates with the interior of the tubing string 
17 leading to the well surface. 
45 As shown in Fig. 1A, the upper extent 19 
of the tubular member has a circumferential 
retaining groove 31 which is adapted to re- 
ceive a snap ring 33. The snap ring 33 if a 
circular metallic ring which is split at one point 
50 in the circumference thereof to allow the ring 
33 to be expanded radially outwardly within 
the groove 31. The interior of the snap ring 
33 has a lower tapered surface 35 which 
slants inwardly in the direction of the longitu- 
55 dinal axis 37 of the device. 

The interior bore 25 of the tubular member 
has an upper ledge 39 formed by a region of 
increased internal diameter 41 and a lower in- 
ternal profile 43 separated from the ledge 39 
60 by a region of decreased internal diameter 45. 
A sliding mandrel 47 (Fig. 1B) is telescopin- 
gly received within the interior bore of the 
tubular member. The sliding mandrel has an 
internal bore 49 which communicates with the 
65 interior bore 25 of the tubular member and, in 



turn, with the interior of the tubing string lead- 
ing to the well surface. The sliding mandrel 
47 also has an externally threaded lower end 
51 with connecting means 53 for engaging 
70 and supporting the perforating gun (13 in Fig. 
3), it being understood that intermediate 
lengths of tubing can be installed between the 
lower end 51 and the perforating gun 13. The 
sliding mandrel 47 also has an upper colleted 
75 end with a plurality of collet fingers 57 which 
terminate in collet lugs 59 which, in the run- 
ning-in position shown in Figs. 1A-1B are ex- 
panded radially outwardly to engage the inter- 
nal profile 43 of the tubular member. 
80 The sliding mandrel 47 has an externa! re- 
gion 61 which forms an annular chamber 63 
between the mandel exterior 61 and the in- 
terior side wall 65 of the tubular member. The 
annular chamber 63 is initially filled with a 
85 substantially incompressible fluid, such as an 
oil, by means of a fill port 67. The external 
region 61 of the sliding mandrel increases in 
external diameter, at the lower end thereof, to 
form a piston area 69 which, together with O- 
90 ring seal 71 and O-ring seals 72,74, would 
tend to compress the fluid within chamber 63 
upon upward movement of the sliding mandrel 
47 relative to the tubular member. 

The sliding mandrel also has a drain means 
95 for initially containing the fluid within the 

chamber 63. The drain means, preferably in- 
cludes a frangible portion, such as hollow pin 
73, which extends within the internal bore 49 
of the mandrel, whereby a weight dropped 
100 through the internal bore severs the frangible 
portion to release the fluid through the pass- 
ageway 75. 

A retaining sleeve 77 is received within the 
interior bore 25 of the tubular member. The 
105 retaining sleeve 77 has a lower cylindrical ex- 
tent 79 which initially underlies the collet lugs 
59 of the sliding mandrel and biases the lugs 
radially outwardly to engage the internal profile 
43 and define a running-in position for the 
1 10 device. The retaining sleeve 77 is a generally 
cylindrical body having an external surface 81 
which increases in diameter at an upper extent 
thereof to form a lip 83, the lip being received 
upon the ledge 39 formed within the interior 
115 bore 25 when the sleeve is in the running-in 
position. The retaining sleeve 77 also has a 
region of decreased internal diameter 78 
which forms an internal shoulder, engageable 
by a wireline release tool (not shown) which 
120 can subsequently be latched into the bore of 
the sleeve 77, as will be explained. Shear 
means, such as circumferential shear wire 85 
initially fix the retaining sleeve 77 in the run- 
ning-in position, the shear means being sever- 
125 able upon the application of a predetermined 
shear force caused by upward axial travel of 
the sliding mandrel 47 and retaining sleeve 

The operation of the disconnect sub of the 
130 invention will now be described. The upper 
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connecting end 27 is connected to the lower 
end of the well tubing string extending to the 
well surface, as shown in Fig. 3. The lower 
end 5 1 is threadedly connected to the mating 
5 upper end of the perforating gun 13 or to the 
tubing string extending to the perforating gun 
if an intermediate length of tubing string is 
used. The perforating gun 13 is actuated by a 
weight passing down the interior of the tubing 

10 string from the well surface and contacting a 

percussion detonator. Such perforating devices 
, are well known in the art. For instance, U.S. 
Pat. No. 2,876,843 to Huber, issued March 
10, 1959, the disclosure of which is hereby 

15 incorporated by reference, shows a tubing 
conveyed perforating apparatus in which a 
weight contacts a percussion detonator to fire 
the perforating guns. 

In the running-in position, the sliding man- 

20 drel 47 and retaining sleeve 77 are in the 
positions shown in Figs. 1A— 1B and the 
chamber 63 is filled with fluid. Frangible pin 
73 contains the fluid within the chamber 63. 
As shown in Fig. 3, the perforating gun 13 is 

25 then run to the proper depth in a well bore 
which is lined by casing 12. The packer is 
then set, as shown in Fig. 4, to isolate the 
production zone 87 from the annular space 
between the tubing string and well bore 1 2 

30 above the packer. 

In order to fire the perforating gun, a 
weight, such as iron bar 89 in Fig. 2B is then 
dropped through the interior of the tubing 
string and through the internal bore 49, strik- 

35 ing the hollow pin 73 and opening the pass- 
ageway 75. The bar 89 continues down the 
internal bore 49 to strike the percussion deto- 
nator and fire the explosive charges of the 
perforating gun, as shown in Fig. 5. The reac- 

40 tion caused by the explosive charges of the 
perforating gun causes the sliding mandrel 47 
to move axially upwardly with respect to the 
tubular member. As shown in Figs. 1A-1B, 
upward axial movement of the sliding mandrel 

45 47 causes the retaining sleeve 77 to travel 
upwardly within the interior bore 25, so that 
lip 83 contacts the tapered surface 35 and 
expands the snap ripg 33 radially outwardly 
within the groove 31. As the lip 83 passes 

50 over the upper surface 91 of snap ring 33, 
the snap ring 31 moves radially inwardly to 
engage the lip 83, as shown in Fig. 2A. As 
the sliding mandrel moves upwardly, the pis- 
ton area 69 tends to compress the fluid 

55 within chamber 63 causing the fluid to be 
metered through the passageway 75 into the 
internal bore 49. This movement of fluid acts 
as a shock absorber and slows the upward 
travel of the sliding mandrel so that the device 

60 absorbs the impact of upward movement, 
which would otherwise be thrust against the 
packer, possibly damaging the packer. 

After the detonation of the perforating gun, 
the sliding mandrel 47 begins to travel axially 

65 downwardly. Since the retaining sleeve 77 is 



now engaged in the release position shown in 
Fig. 2A, the collet lugs 59 are free to spring 
radially inwardly, and the sliding mandrel can 
travel past the internal profile 43, thereby al- 

70 lowing the mandrel and attached perforating 
gun 13 to fall from the tubing string, as 
shown in Fig. 6. 

The internal shoulder 78 in the retaining 
sleeve 77 allows the device to be released 

75 mechanically by lowering a suitable wireline 
tool with a mating latch to engage the shoul- 
der 78. After engaging the shoulder 78, the 
wireline tool would then be pulled upwardly, 
pulling the sleeve 77 from beneath collet lugs 

80 59 and allowing release of the sliding mandrel 
47. 

An invention has been provided with several 
advantages. The disconnect sub of the inven- 
tion automatically disconnects the perforating 

85 gun after the guns have fired without the ne- 
cessity of a wireline run or the use of hydrau- 
lic pressure through the tubing string. The . 
fluid chamber and drain means absorb the im- 
pact of upward movement of the gun which 

90 would otherwise be thrust against the packer, 
before damage occurs to the packer or acces- 
sories. While running into the well bore, the 
fluid chamber and a shear means hold the 
parts of the device in the running-in position 

95 to prevent the tool from disconnecting prema- 
turely. The disconnect sub can be connected 
to any conventional perforating gun and can 
be placed anywhere in the tubing string below 
the packer and above the firing head of the 
100 perforating gun. 

While the invention has been shown in only 
one of is forms, it is not thus limited but is 
susceptible to various changes and modifica- 
tions without departing from the spirit thereof. 

105 

CLAIMS 

1. A disconnect sub for a tubing conveyed 
perforating gun of the type used to perforate 
a cased well bore, comprising: 

110 a tubular member having a generally cylindri- 
cal exterior and an interior bore, said tubular 
member having an upper connecting end for 
connection in a tubing string extending to the 
well surface and a lower end; 

115 a sliding mandrel telescopingly received 

within the interior bore of said tubular mem- 
ber, said sliding mandrel having a lower end 
with connecting means for engaging and sup- 
poting said perforating gun and an upper col- 

120 leted end with a plurality of collet fingers, said 
fingers being expandable radially inwardly and 
outwardly, and wherein said interior bore is 
provided with an internal profile for engaging 
said colleted end when said fingers are ex- 

125 panded radially outwardly; 

retaining means received within the interior 
bore of said tubular member and initially en- 
gageable with said colleted end when said fin- 
gers are expanded radially outwardly to define 

130 a running-in position, said retaining means be- 
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ing movable to a release position upon up- 
ward sliding movement of said mandrel in 
which said fingers are disengaged; and 
lock means within said interior bore for en- 
5 gaging said retaining means in said release po- 
sition upon upward travel of said mandrel and 
retaining sleeve over a predetermined dis- 
tance. . 

2. A disconnect sub for a tubing conveyed 
10 perforating gun of the type used to perforate 
a cased well bore, comprising: 

a tubular member having a generally cylindri- 
cal exterior and an interior bore, said tubular 
member having an upper connecting end for 
15 connection in a tubing string extending to the 
well surface and a lower end; 

a sliding mandrel telescopingly received 
within the interior bore of said tubular mem- 
ber, said sliding mandrel having a lower end 
20 with connecting means for engaging and sup- 
porting said perforating gun and an upper col- 
leted end with a plurality of collet fingers 
which terminate in collet lugs, said fingers be- 
ing expandable radially inwardly and out- 
25 wardly, and wherein said interior bore is pro- 
vided with an internal profile for engaging said 
collet lugs when said fingers are expanded ra- 
dially outwardly; 
a retaining sleeve received within the interior 
30 bore of said tubular member, said sleeve hav- 
ing a lower cylindrical extent which initially un- 
derlies said collet lugs and biases said lugs 
radially outwardly to engage said internal pro- 
file and define a running-in position, said re- 
35 taining means being movable to a release po- 
sition upon upward sliding movement of said 
mandrel in which said fingers are disengaged 
to release said sliding mandrel; and 

lock means within said interior bore for en- 
40 gaging said retaining sleeve in said release po- 
sition upon upward travel of said mandrel and 
retaining sleeve over a predetermined dis- 
tance. 

3. The disconnect sub of claim 2, wherein 
45 said retaining sleeve is a generally cylindrical 

body, said body having an external surface 
which increases in diameter at an upper extent 
thereof to form a lip, said lip being received 
upon a ledge formed within said interior bore 
50 when said sleeve is in said running-in position. 

4. The disconnect sub of claim 3, further 
comprising: 

shear means for initially fixing said retaining 
sleeve in said running-in position, said shear 
55 means being severable by upward axial travel 
of said sliding mandrel and retaining sleeve. 

5. The disconnect sub of claim 4, wherein 
said lock means is a snap ring which is lo- 
cated witn ' n a retaining groove provided 

60 within said interior bore, upward axial travel of 
said sliding mandrel and retaining sleeve serv- 
ing to engage the lip of said sleeve with said 
snap ring to lock said sleeve in said release 
position. 

65 6. A disconnect sub for a tubing conveyed 



perforating gun of the type used to perforate 
a cased well bore, comprising: 

a tubular member having a generally cylindri- 
cal exterior and an interior bore, said tubular 
70 member having an upper connecting end for 
connection in a tubing string extending to the 
well surface and a lower end; 

a sliding mandrel telescopingly received 
within the interior bore of said tubular mem- 
75 ber, said sliding mandrel having an internal 
bore, a lower end with connecting means for 
engaging and supporting said perforating gun . 
and an upper colleted end with a plurality of 
collet fingers which terminate in collet lugs, 
80 said fingers being expandable radially inwardly 
and outwardly, and wherein said interior bore 
is provided with an internal profile for engag- 
ing said collet lugs when said fingers are ex- 
panded radially outwardly, and said mandrel 
85 having a region of reduced external diameter 
which forms an annular chamber between said 
mandrel exterior and said interior bore, said 
annular chamber being initially filled with a 
substantially incompressible fluid; 
90 drain means initially containing said fluid 
within said chamber, said drain means includ- 
ing a frangible portion which extends within 
the internal bore of said mandrel, whereby a 
weight passing through said tubing string and, 
95 in turn, through said internal bore severs said 
frangible portion to release said fluid; 

a retaining sleeve received within the interior 
bore of said tubular member, said sleeve hav- 
ing a lower cylindrical extent which initially un- 
100 derlies said collet lugs and biases said lugs 
radially outwardly to engage said internal pro- 
file and define a running-in position, said re- 
taining means being movable to a release po- 
sition upon upward sliding movement of said 
105 mandrel in which said fingers are disengaged 
to release said sliding mandrel; and 

lock means within said interior bore for en- 
gaging said retaining sleeve in said release po- 
sition upon upward travel of said mandrel and 
110 retaining sleeve over a predetermined dis- 
tance. 

7. The disconnect sub of claim 6, wherein 
said drain means is a hollow pin. 

8. The disconnect sub of claim 6, wherein 
115 the exterior of said mandrel is provided with a 

seal region which forms a piston area within 
said chamber, whereby upward movement of 
said mandrel compresses said fluid and acts 
to retard the travel of said mandrel. 

120 9. A method of disconnecting a tubing 

conveyed perforating gun of the type having a 
percussion detonator used to perforate a 
cased well bore, comprising the steps of: 
connecting a tubular member having an in- 

125 terior bore within an internal profile in a well 
tubing string and positioning a sliding mandrel 
within the interior bore in telescoping fashion, 
the sliding mandrel having a lower end con- 
nected to the perforating gun for supporting 

130 the gun, the mandrel being provided with a 
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colleted upper end having a plurality of collet 
fingers expandable radially inwardly and out- 
wardly for engaging the internal profile; 
retaining the mandrel within the tubular 
5 member by installing a retaining sleeve above 
the sliding mandrel within the tubular member, 
the sleeve being provided with a lower cylin- 
drical extent which initially underlies said collet 
fingers and biases said fingers radially out- 

10 wardly to engage said internal profile and de- 
fine a running-in position, said retaining sleeve 
being movable to a release position upon up- 
ward sliding movement of said mandrel in 
which said fingers are disengaged to release 

15 said sliding mandrel; and 

providing locking means within said interior 
bore for engaging said retaining sleeve in said 
release position upon upward travel of said 
mandrel and retaining sleeve over a predeter- 

20 mined distance. 

10. The method of claim 9, further com- 
prising the steps of: 

providing a region of reduced external dia- 
meter which forms an annular chamber be- 

25 tween the exterior of said mandrel and said 
interior bore, and filling said chamber with a 
substantially incompressible fluid; 

providing drain means initially containing 
said fluid within said chamber, said drain 

30 means including a frangible portion which ex- 
tends within the internal bore of said mandrel; 
and 

passing a weight through said tubing string 
from the well surface through said internal 
35 bore to sever said frangible pin and drain said 
chamber, said weight being allowed to con- 
tinue down said internal bore to contact said 
percussion detonator and fire said perforating 
gun. 

40 

CLAIMS 

New claims or amendments to claims filed on 
6th August 1987 
Superseded claims 1 — 10 

45 1. A disconnect sub for a tubing conveyed 
perforating gun of the type used to perforate 
a cased well bore, comprising: 

a tubular member having a generally cylindri- 
cal exterior and an interior bore, said tubular 

50 member having an upper connecting end for 
connection in a tubing string extending to the 
well surface and a lower end; 

a sliding mandrel telescopingly received 
within the interior bore of said tubular mem- 

55 ber, said sliding mandrel having a lower end 
with connecting means for engaging and sup- 
porting said perforating gun and an upper col- 
leted end with a plurality of collet fingers 
which terminate in collet lugs, said fingers be- 

60 ing expandible radially inwardly and outwardly, 
and wherein said interior bore is provided with 
an internal profile for engaging said collet lugs 
when said fingers are expanded radially out- 
wardly; 

65 a retaining sleeve received within the interior 



bore of said tubular member, said sleeve hav- 
ing a lower cylindrical extent which initially un- 
derlies said collet lugs and biases said lugs 
radially outwardly to engage said internal pro- 

70 file and define a running-in position, said re- 
taining sleeve being movable to a release po- 
sition upon upward sliding movement of said 
mandrel in which said fingers are disengaged 
to release said sliding mandrel; 

75 lock means within said interior bore for en- 
gaging said retaining sleeve in said release po- 
sition upon upward travel of said mandrel and 
retaining sleeve over a predetermined dis- 
tance; and 

80 wherein said retaining sleeve is a generally 
cylindrical body, said body having an external 
surface which increases in diameter at an up- 
per extent thereof to form a lip, said lip being 
received upon a ledge formed within said in- 

85 terior bore when said sleeve is in said run- 
ning-in position. 

2. The disconnect sub of claim 1 further 
comprising: 

shear means for initially fixing said retaining 
90 sleeve in said running-in position, said shear 
means being severable by upward axial travel 
of said sliding mandrel and retaining sleeve. 

3. A disconnect sub for a tubing conveyed 
perforating gun of the type used to perforate 

95 a cased well bore, comprising: 

a tubular member having a generally cylindri- 
cal exterior and an interior bore, said tubular 
member having an upper connecting end for 
connection in a tubing string extending to the 

100 well surface and a lower end; 

a sliding mandrel telescopingly received 
within the interior bore of said tubular mem- 
ber, said sliding mandrel having a lower end 
with connecting means for engaging and sup- 

105 porting said perforating gun and an upper col- 
leted end with a plurality of collet fingers 
which terminate in collet lugs, said fingers be- 
ing expandible radially inwardly and outwardly, 
and wherein said interior bore is provided with 

110 an internal profile for engaging said collet lugs 
when said fingers are expanded radially out- 
wardly; 

a retaining sleeve received within the interior 
bore of said tubular member, said sleeve hav- 

115 ing a lower cylindrical extent which initially un- 
derlies said collet lugs and biases said lugs 
radially outwardly to engage said internal pro- 
file and define a running-in position, said re- 
taining sleeve being movable to a release po- 

120 sition upon upward sliding movement of said 
mandrel in which said fingers are disengaged 
to release said sliding mandrel, and wherein 
said retaining sleeve is a generally cylindrical 
body, said body having an external surface 

125 which increases in diameter at an upper extent 
thereof to form a lip, said lip being received 
upon a ledge formed within said interior bore 
when said sleeve is in said running-in position; 
lock means within said interior bore for en- 

130 gaging said retaining sleeve in said release po- 
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sition upon upward travel of said mandrel and 
retaining sleeve over a predetermined dis- 
tance, and wherein said lock means is a snap 
ring which is located within a retaining groove 
5 provided within said interior bore, upward ax- 
ial travel of said sliding mandrel and retaining 
sleeve serving to engage the lip of said sleeve 
with said snap ring to lock said sleeve in said 
release position; and 
10 shear means for initially fixing said retaining 
sleeve in said running-in position, said shear 
means being severable by upward axial travel 
of said sliding mandrel and retaining sleeve. 
4. A disconnect sub for a tubing conveyed 
1 5 perforating gun of the type used to perforate 
a cased well bore, comprising: 

a tubular member having a generally cylindri- 
cal exterior and an interior bore, said tubular 
member having an upper connecting end for 
20 connection in a tubing string extending to the 
well surface and a lower end; 

a sliding mandrel telescopingly received 
within the interior bore of said tubular mem- 
ber, said sliding mandrel having an internal 
25 bore, a lower end with connecting means for 
engaging and supporting said perforating gun 
and an upper colleted end with a plurality of 
- collet fingers which terminate in collet lugs, 
said fingers being expandable radially inwardly 
30 and outwardly, and wherein said interior bore 
is provided with an internal profile for engag- 
ing said collet lugs when said fingers are ex- 
panded radially outwardly, and said mandrel 
having a region of reduced external diameter 
35 which forms an annular chamber between said 
mandrel exterior and said interior bore, said 
annular chamber being initially filled with a 
substantially incompressible fluid; 

drain means initially contaning said fluid 
40 within said chamber, said rain means including 
a frangible portion which extends within the 
internal bore of said mandrel, whereby a 
weight passing through said tubing string and, 
in turn, through saicj internal bore severs said 
45 frangible portion to release said fluid; 

a retaining sleeve received within the interior 
bore of said tubular member, said sleeve hav- 
ing a lower cylindrical extent which initially un- 
derlies said collet lugs and biases said lugs 
50 radially outwardly to engage said internal pro- 
file and define a running-in position, said re- 
taining means being movable to a release po- 
sition upon upward sliding movement of said 
mandrel tn which said fingers are disengaged 
55 to release said sliding mandrel; and 

lock means within said interior bore for en- 
gaging said retaining sleeve in said release po- 
sition upon upward travel of said mandrel and 
retaining sleeve over a predetermined dis- 
60 tance. 

5. The disconnect sub of claim 4, wherein 
said drain means is a hollow pin. 

6. The disconnect sub of claim 4, wherein 
the exterior °f sa'd mandrel is provided with a 

65 seal region which forms a piston area within 



said chamber, whereby upward movement of 
said mandrel compresses said fluid and acts 
to retard the travel of said mandrel. 

7. A method of disconnecting a tubing 
70 conveyed perforating gun of the type having a 
percussion detonator used to perforate a 
cased well bore comprising the steps of: 

connecting a tubular member having an in- 
terior bore within an internal profile in a well 
75 tubing string and positioning a sliding mandrel 
within the interior bore in telescoping fashion, 
the sliding mandrel having a lower end con- 
nected to the perforating gun for supporting 
the gun, the mandrel being provided with a 
80 colleted upper end having a plurality of collet 
fingers expandible radially inwardly and out- 
wardly for engaging the internal profile; 

retaining the mandrel within the tubular 
member by installing a retaining sleeve above 
85 the sliding mandrel within the tubular member, 
the sleeve being provided with a lower cylin- ' 
drical extent which initially underlies said collet 
fingers and biases said fingers radially out- 
wardly to engage said internal profile and de- 
90 fine a running-in position, said retaining sleeve 
being movable to a release position upon up- 
ward sliding movement of said mandrel in 
which said fingers are disengaged to release 
said sliding mandrel; 
95 providing locking means within said interior 
bore for engaging said retaining sleeve in said 
release position upon upward travel of said 
mandrel and retaining sleeve over a predeter- 
mined distance; 
100 providing a region of reduced external dia- 
meter which forms an annular chamber be- 
tween the exterior of said mandrel and said 
interior bore, and filling said chamber with a 
substantially incompressible fluid; 
105 providing drain means initially containing 
said fluid within said chamber, said drain 
means including a frangible portion which ex- 
tends within the internal bore of said mandrel; 
and 

1 10 passing a weight through said tubing string 
from the well surface through said internal 
bore to sever said frangible pin and drain said 
chamber, said weight being allowed to con- 
tinue down said internal bore to contact said 

1 15 percussion detonator and fire said perforating 
gun. 
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